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On five occasions spanning the ACE-Asia field experiment in spring 2001, the 
multi-angle imaging MISR instrument, flying aboard the NASA Earth Observing 
System’s Terra satellite, took quarter-kilometer data over a 400-km-wide swath, 
coincident with high-quality observations by multiple instruments on two or more 
participating surface and airborne platforms. The cases capture a range of clean, polluted, 
and dusty aerosol conditions. They represent some of the best opportunities during ACE- 
Asia for comparative studies among intensive and extensive aerosol observations in then- 
environmental context. We inter-compare related measurements and discuss the 
implications of apparent discrepancies for each case, at a level of detail appropriate to the 
analysis of satellite observations. With a three-stage optical modeling process, we 
synthesize data from multiple sources into layer-by-layer snapshots that summarize what 
we know about the state of the atmosphere and surface at key locations during each 
event, to be used for satellite vicarious calibration and aerosol retrieval validation. 

Aerosols within a few kilometers of the surface were composed primarily of 
pollution and Asian dust mixtures, as expected. Accumulation and coarse-mode particle 
size distributions varied little among the events studied, but column aerosol optical depth 
changed by more than a factor of four, and the near-surface proportion of dust ranged 
from about 25% to 50%. The amount of absorbing material in the sub-micron fraction 
was highest when near-surface winds crossed Beijing and the Korean Peninsula, and was 
considerably lower for all other cases. 

Ambiguities remain in segregating size distributions by composition; having 
simultaneous single scattering albedo measurements at more than a single wavelength 
would significantly reduce the resulting optical model uncertainties, as would integral 
constraints from surface and atmospheric radiative flux observations. The consistency of 
component particle micro-physical properties among the five events, even in this 
relatively complex aerosol environment, suggests that global, satellite-derived maps of 



aerosol-air-mass-type extent, combined with targeted in situ measurements, can provide a 
detailed global picture of aerosol behavior. Further joint satellite and in situ analysis is 
needed to assess the spatial variability of both intensive and extensive aerosol properties 
within aerosol air masses in two spatial dimensions. 
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Abstract variability of both intensive and extensive aerosol properties within aerosol air masses in two 

spatial dimensions. 
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aerosol environment, suggests that global, satellite-derived maps of aerosol-air-mass-type 
extent, combined with targeted in situ measurements, can provide a detailed global picture of 
aerosol behavior. Further joint satellite and in situ analysis is needed to assess the spatial 
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additional meteorological data to help resolve the differences are usually lacking. Figure 1 illustrates the five events with MISR nadir images of the study regions. 

locations of the key ACE- Asia platforms at the time of overflight are labeled. 
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ambient, and /?// 2 is low-/?// reference value. The relevant wavelengths are either given in 
Table 2 or are indicated in parentheses after the symbol, in nm. The unit usually used for 
extinction, absorption, or scattering coefficients, Mm' 1 (inverse-mega-meters), converts to 
optical depth when multiplied by the path length. 0C is used for organic carbon, EC for 
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that enters its tip, to be extracted for ion chromatography analysis. By sampling iso- TEM also allows analysis of nitrates that survive in high vacuum. However, low collection 

kinetically, TAS avoids any inlet or plumbing artifacts, even for large dust particles. The third efficiency limits the examination of particles smaller than 50 nm. 

sampler is an eight-position multiple micro-orifice cascade impactor ( MOf) made by MSP 

Corp., which received air from a dedicated low- turbulence inlet, LTI. Its aluminum substrates 2.5. AATS Instruments aboard the C-130 and Twin Otter 
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data reduction and error analysis can be found in Russell et aL, 1993 and Schmid et al. y 

2003b. Details that pertain to the analysis of AATS data obtained in ACE-Asia arc described AOT. AOT was derived from a 5-channel hand-held Microtops sun photometer (Solar Light 

in Schnud el at., 2003a, for AATS-14 and Redemann et at., 2003b, for AATS-6. Co.), having built-in pressure and temperature sensors, and an associated global positioning 

system ( GPS) [Quinn et aL, 2002]. To reduce pointing errors caused by ship motions, the 
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five spectral bands in each mode. To transform water-leaving radiance into water reflectance, continued through June 20. 

downward solar irradiance at the surface is calculated, which can be done accurately under 

clear skies or when the sun’s fractional cloud cover coverage is less than 0.2. 2.1 1. MPL at the Gosan Surface Site 
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A ground-based, five-channel sun photometer made AOT measurements once per minute. We 2.14. Ground-based Atmospheric Column Measurements at Amami-Oshlma Island 

compare this spectral AOT data with observations from the Gosan AERONET and AATS-6 
instruments in Section 3. Meteorological measurements, including surface temperature. 
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and include the standard thermodynamic and dynamical variables. The vertical resolution in 
the lower troposphere is high, having eight levels between the surface and 700 hPa (~ 3 km). 
The data assimilation/forecast cycle produced analysis fields at 0000 and 1200 UTC each 
day, and short-term forecast fields at 06:00 and 18:00 UTC. We also made use of fields from 
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tropospheric air (1.5 to 2 km) traveled almost due south across central Siberia and Manchuria, aerosol-optical-depth picture for the region, matching well with the aerosol extinction profiles 

whereas mid-tropospheric air, at 4 to 5 km altitude, came from further west, paralleling the deduced from the Neph-130 + PSAP-130 system. For example, on two low-level flight legs, 

border between Mongolia and Russia where dust sources are common. ^e AATS-14 AOTJ525) was 0.153, and its spatial variance was around 4%, about the size 

of the formal measurement uncertainty. The legs lasted 28 minutes, began 32 minutes prior 


8 1 t 

* ■ s 


o on « 

*g o' <m 

O. *0 o 


Z 3 z 

4> to o 


I J* J 

I ! I 

3 1 1 
« 8 1 
? 1 5 


tS — v r- 

I | £ 


> .2 g 

? i i 

j3 *2 * 
13 * 2 

S « 5 

: ? i 

« B 


H *a .2 

III 


■s -a -g 

g § 4 

§ 5 3 


•a s S 

s 1 i 

«a 6 3 

8 i S 

~ 2 -a 


•S 1 5 

| O « 

£ > -c 

I § f. 


g 1 § 
‘ £ £ 
3 i a 


5 6" H 


I II 

1 5 “■ 

O. ** C 

« ^ a 


& S *£ 

■?. a I 

s a _ 

■3 = I 
1 « 1 
I i I 

5 ; 1 
i 11 

1 f g 


a 4 3 

• g > 

« a. 00 

1 § m 

8 * 4* 


* 3 2 

^ S 5 

c o > 

*a « - 

t3 J3 Js 

8 £ & 


0.079±0.012 and 0.019±0.002. 


o 

oS 

~o 


4 


I 


- • s 


$ 


1 3 ■ 

I -I I 

§ § I 

a ° 5 


4> .3 

I S 
“ * 
8 * 


l 1 

*5 * 

1 I 


8 § 


a os 

Z * 
*2 S 
* 8 
5 E 
§ 8 
3 * 
"g 3 

.5 4> 

_ X 

S 3 

§ I 

5' 1 
g = 

1 1 

1 - 
o ^ 


ed g 

4) E 

V2 _ 

-> ed 

1 5 

U o 

^ § 

<L> X> 

5 s 


.8. r 


H is 


x .2 “ 

a 8 1 

0Q JU ed 

T3 a x 


5 8 5 

i i : 

S 5 “ 

•2 t o 


*3 ta 
ed 

■O >, 

8 8 
o, o 


1*8 


I 8. 

I I 

o « 
x c 

- -c 


o 

s 

ed 

±3 

C 

3 


■8 


•o 

2 


* - * 

G ^ 3 

08 • X 

3 S 

o p 

6 


m 


4> ^ 

3 *3 
* 1 


e -s 

00 x 

‘t« E 

i- ed 

1 £ 

O f- 


E 2 


n, S 

5 £ 
2 *5 


„ c 

5 8. 

CD o 


i I 

5 i 


1 t 

p m 

* s 
TJ 8 

8 E 
o « 
> « 
U >* 
8 « 

“* « 
« *C 
5 « 


8 | 

8- § 


8 3 
2 E 
U o 
E H 


8, 


1 


x .s 

*2 c 
o 8 


0 
E 
_>> 
c 

1 
8 


2 

X) 


1 I 


•a 


M £ 


* J* 
« * 

* *S 

f S 

u Q- 
X C 

s I 
1 ! 
E 5 



O U 

I 1 


* r 


s fc 
*3 O 
a «C 
o e 
« E 


tE u 

3 3 

& o 

^ I 

E *2 
2 *2 
« s 
tj 

« 03 

£ .5 

U 3 
> 8 


- a 

£ Z 
. 8 
s 


Q s 


8 -s a 

«S « 

8 I 
B j* 

ed u 
« > 

£ 3 
. a 


5 1 
1 1 


I 
i s 

E 'C 
*2 "S 
1 1 


8 <-> £ 

! I 3 

I i 1 

■s D o 

f § S 

.ss o 2 

s s; 
g SP .s 


i 1 

3 « 

8 


tj w 

^ s 

o ^ 

% a. 

o ” 

5 2 

3 £ 

1 


§ 3 


C 

8 

E 


J§ 8 

— *s 

2 3 

-H, « 

g & 

8 S 

3 C 

1 J 


1 | § 

E n « 

to w S 

1 \ « 

1=1 

(3 c3 •“* 

^ 3 «s 


2 5- 

•3 -2 

•a £ £ 

S £ *^ 

« TJ* 

s Jr *e 

■§ o 

3 

5 


1 " 


X 

E 

o 


g 2 

! js 

8 *3 

4 ) 60 

^ p 


2 

c 

i 

>» 


5 8 


& 

"O 

9 

■§ 

*3 


I ! 


§ 8 

i i 


8 'S 


3 S 


I 


5 

>» 


00 J 
T3 m 
8 «? 

u 

ii 


3« ^ 

c fe 


£ 5 

0 «« 

* 3 

1 I 

s (•; 

3 2 

to ^ 


o 


% « i 


J i 

s . 3 
f 3 


TD 
to 
C 
.2 
« 

& 

1 

■s 

.8 M f 

*3 .12 S 

■5x5 


E 

oo 

CM 

d 

8 

3 

cT 

O0 

c 

> 


o 

u. <U CM 


5 .g 

1 1 


*o 

8 


5 


E ^ 

s 8 
2 ? 


! I 
5 I 

S O' 


I .§ 




< 

Tf 


-C O 

5- S 
S E 


0 S 

S P 

5} a 

5 .2 

> 1 

1 1 


? 3 | 

X! = S - 

fill 


00 

E 

a: 

os 


% ~ £ -O 

S 2 c 5 

3 3 | s 

8 » 1 2 

o c 3 x 


.8 .< § 


€- 

2 


X 

s 

! 


t * 

c o 


■a I 


s; a? ■» 


S 9 
“ i 

I | 

I I 


■3 

kd 

£ 


s 


3 


0 QQ 

I | 
1 I 

S 3 

1 * 

3 3 


sf 

C 

8 


.5 o 


1 8- 
I s 


»n o 


s s2 


5 ® g 

- o 

> 2 J2 

!- * 1 

ill 


i 

U 

II 

s 


# 

C^l 

cn 

o 


~o 

2 

2 

•o 

>» 

X 


-2 8 


w O & i3 




» X = 

o 3 ** 

C *ts c 

8 2 .a 

c« g X 

g i a 

.1 8 - 

111 


8 | 
it 8 
2 

co E 

-o fr 

5? 

§ i 

sf > 

^ I 

4 £ 

a: 

£ ? 
^ <n 
•o x 

U (m 

o o 

3 J. 

1! 
rCT C 

5 I 

£ i 

% a 

1 1 
< ed 


E 2 

- jj | 


-a ** 

1 1 


3 1 

as 


i -2 
i S' 

s 3 

| 1 

flO _ 
«a ’tS 

& s 

4 > .2 

• 1 

x 5 


0 

3 

1 

to 

s 

o 


* 1 
I -E 
3 « 

.« *33 

6 i 

ed X 

e -a 

t i 

5 r- 

1 1 

2 x 


* * 

£ I 


t: 

ed 

CL 


£ 




S I 


-? JB 

c « 


o g 
8 ^ 


<u E 

3 < 


E 6 
=3 8 
3 3 

8 S 


1 8 


x 1 

i z 

Z -S 

s - 


E ^ 


3.2. April 13, 2001 [C>130 + Twin Otter + Ron Brown] 0.246, with a combined variability and measurement uncertainty of ±0.024. Aboard the Ron 

Brown, AOT(500) was reported as 0.30±0.025 over a three-minute period just before the 
Figure IB gives a satellite view from north of Oki Island to about 31’N latitude in the Pacific satellite overpass, nominally greater than the mean AATS-6 value by 0.054. The 45-m 

Ocean just south of Japan, at 02:08 UTC. The locations of three ACE- Asia platforms at the elevation difference could contribute only about 0,005, since mid- visible aerosol extinction 


was about 0.12 km 1 in the surface layer. Using the spectral slope for Layer 1 from Table 3, might be expected given the ocean surface conditions. Despite the differences in aerosol 

the RB AOT(SOO) is reduced to 0.288 at 526 nm, just within the 0.230 to 0.292 range in mixture, the peaks and widths of the area-weighted modal size distributions were very close 

AOT(526) observed by AATS-6 along its traverse, and supporting the spatial variability to those on April 04 (Figure 4). However, the overall near-surface particle number density 

estimate of <~ 0.02 on 10-km scales deduced from the A ATS; the two instruments took data was higher by about an order of magnitude, due to a nucleation mode having a peak diameter 

only a few minutes apart, but were separated spatially by 20 to 40 km. about 0.02 micron, which contributed almost nothing to the area-weighted size distribution. 
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sampled the near-surface aerosol layer directly. It determined that the sub-micron reaction products. Relative number concentrations and mean diameters (microns, in 

aerosol fraction was somewhat dustier than on April 04, containing about 15% dust by mass. parentheses), for particles having geometric diameters from 0.2 to 20 pm are: silicates having 

The super-micron mass fraction was considerably dustier that on April 04, comprising about little or no aggregated sulfate, 15.8% (4.9), silicates with aggregated sulfate, 6.1% (3.2), 

60% of the total sample. 10% to 15% of the super-micron mass was identified as sea salt, as completely reacted sea salt (no Cl remaining), 32.5% (0.9), assorted other sulfates and 
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upper-layer size distribution, extending to about 7 pm, may hint at a very weak coarse mode. 

Near the surface, the small mode shows about the same size distribution as in the upper layer. Surface diffuse reflectance, measured aboard the Ron Brown by the SIM BAD radiometer, 

amounted to 0.0094±0.0004 at 550 nm, and 0.0016*0.0004 at 670 nm. These numbers are 
higher than at the Japan Sea and Philippine Sea sites on the previous two overflights, 
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At the more southerly Ron Brown site, cirrus was present at 10 to 12 km at overpass time. TO measurements, are given in Table 3. 

MPL-RB identified three distinct aerosol layers, one from the surface to 1 .0 km, a second 
between 1 and 2 km, and a third from 2 to 3 km. Here the peak extinction values are higher 
than at Gosan, about 0.1 km 1 in the surface layer, 0.15 km 1 in layer 2, and 0.25 km 1 in layer 
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(Table 3). have fairly uniform optical properties (Table 3). Multiple, optically thin layers were observed 

from the top of the boundary layer to 6.8 km, dominated by coarse-mode, non-hygroscopic 
Aerosol Properties. AOT from the AATS instruments was much more variable than on aerosol (70% of the scattering), apparently dust. Differences in sampling time, convolved 

previous days, most likely due to cirrus contributions. The Twin Otter executed a 34-minute, 
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fraction to be 0.84, SSA(550) of 0.95 for sub- 10-micron particles, and A tp in the mid- visible 
as 1.88, all at ambient 78% RH. Aerosol extinction under ambient conditions was 0.245 km' 1 . 
These are in close agreement with the averaged Layer 1 results from A ATS -6 and Neph- 
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for these cases. On April 04 and May 02, sub-micron AOT fraction and 55A are both high in 
Layer 1, so the models contain brighter pollution particles (55A(550)=O.9O±O.O2) and small 
super-micron fraction in the dust accumulation mode. 
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meteorological context. We then solved quantitatively for component particle abundance, ^ complementary nature of surface, in situ , and satellite aerosol observations. Surface and 

constrained by up to six event-specific, layer-average optical parameter measurements, which aircraft remote sensing, nephelo meter, and PSAP data produced layer- average optical 

are presented together with their uncertainties in Tables 3 and 7. The results of this process constraints upon which vertical aerosol structure models were built. For the MISR validation 

cases, we relied on a cascade of more detailed physical and chemical aerosol measurements, 
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Figure 6. Vertical structure of area-weighted aerosol optically effective size distribution, 
adjusted to ambient RH, for April 13, 2001, 2:05 to 2:30 UTC, from OPC-J30 and APS-130. 


Figure 7. Same as Figure 2 for April 16, 2001. Twin Otter AATS-14 data are averages of two 
profiles that began at 00:04 and 01 :33 UTC, and lasted 24 and 28 minutes, respectively. 
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Table 1. MISR Multi-Platform Coincident Events 
During the ACE- Asia Campaign f 


c fl 

© 




U a 
-r ^ 

s §• 

tj- *— > 

. o 


VO 

o 

o 

« 

cd 

u 


s 5 

Cd CN 

§ ^ 

< t: 

S O 

(S cs 

2 

O 1 

cu 


00 

00 

V© 

£ 

o 

as 

!Z3 


<U 


03 

s «» 

w S' 

m E? 

ri ^ _ 
m ^ co 

—‘go 

o c 


cd 

o 


00 

<N 

vd 

cn 


cd 

© 

3 


Q< 

a. 


Qu „ 
5T W 

BSsg 

r-H ON 

£ £3 


u w 

b £ 


cn 

CD 


OO 

It 

?! 2 


n 

• . 

© 

i—m 

*S 

a, 


^Z* 

.. os no 3 
CO NO 2 

H 'O © £3 

< 2121 SI 

< I l 1 

«8SSS 

1 iS o g 

Q o o 5 

\o S pq B 
^ w _ 

op»l 

6^ « 3 

G*? 

gf| § 

OS « © © 

w ui fa jr 

js « — - 
00 


5 O 


a£ 

- © Z 

a « S 
- 5: > E 
U H PS < 


-d 

c 

_2 

dS 

•P* 

.M 

o 

© 

© 

fO 


M 

< 


<N 

V© 

iS 

o 

s 

cd 

u 


oo 

© 

CN 

O 


I 

CL, 


lO 

N" 

> 

JD 

W 


w e 


oo 

CN 

cn 


CN 


2 ° 

» g 

r- > 

SE„ 
C £ «n 

CN 

nj- tn 

NWh 
ON 


in 


S < 


Z 2 
— rt 
.. £; r- 
co ^ \n 

<ar 


VJ 00 

3° 

t- 


0 K S 

« « * 

1 ij o 

N °S 

VO PQ w 

k £ w cn 

O 00 O 

O p — * 

S js* 

oc fl 


PQ 


g.P'5 

3 « * 


•e 

o 

as 

so 


JZ 

00 


a o 


o 

fa u 

s» 

fl 

- o 
fl 


54 *► 
W H« 


or 

#N 

fl 

# © 

© 

cd 

CO 

fl 

cd 

w 

o 

O 


© 

© 

n 

VD 


U 


© 

T3 

O 


cd 

o 

J 

tj-t 

O 

a 

a 

o 

<*> 


g 1 


cd 

g 

T3 

O 

s 

13 

a 


<N 

On 


Oi 

co 


> 2 
3 -9 
3 S’ 


S 

o 


cn 

<> s 

<N £j 


2 « z z 


r— i 

w 


vd 

CN 


cd 

U 

D 

r- 

m 

V© 

i 

c4 

o 

<0 


• — 1 


CN 

cn 


00 

CN 

cd 

cn 


S 


\n 

so 


^ M O 

a 5 ^ 
o .2 o 
PQ P 


•c 

cd 

CU 

ON 

IT) 

© 

t- 


PQ 

w so 
o o 


PQ 


gj >^© 
PkS fl 

^ Q w 

s „ yr 

mS t 


fl fa 


•e 

o 

PS 

02 


2^ 

^ Z- 

8 K 


o w _ 

a PS = 

*"K . if. 

H 


cn 

vo 

o 

o 

’S s 

S ca 

2 u 
fc 

s ^ 

2 it 

S o 

<*. ci 

cs 
o 


-d 

s 

a 

O 

H 

M 


cn 


1 

cu 


I 

PS 

CO 


C130 flight RF15 (Block 63) — circuit across southern Korea and back through the Sea of Japan, 
coincident data taken Best A ATS: 02:36:40 UTC [34.00 N, 130.30 E] Elev. 52 m 
Twin Otter flight RF17 (Block 63) - Best A ATS: 2:21:30 UTC [34.03 N, 129.49 E] Elev. 165m 
Aiuauii Surface Station (Block 68) - [28.44 N, 129.70 E] 



Os 

co 

> 

o 

3 

m 

00 

co 

CM 


0) 


% 


a> 

*>>. 

s 

0 

1 

§ 

Cfi 

O 

O 

tH 

© 

© 

n 

© 

► 

c$ 


VO 

o 

o 


© 

a 

C3 PQ 


cS 

u 

H 

D 

o 

CO 

on 

CO 

CM 

O 

vd 


oo 

© 

CO 

CO 

l—J 

u „ 
fc w 

r- 

© ^ 

o vd 

VO CM 
CO *— ■ 

CM 

o Z 
• • 00 
cn cm 

H CO 
CO 


*5 

cd 


< 

< 

^ 1 

c/> /— *\ 

CD ^ 

PQ vo 

VO PQ 
O c 

a. S ’•=. 

„ Sr 

N x ? 

os 53 ^ 

CM fT , 

t> & s 

+-» lO' 

*^h •+-> 

etf o = 

egg | 

§ s -;* 


W 5 05 

CD <D 

« 6 


5 2 

S 3 











^ *! 
DC *9 
06 g 

^ '4 

<n g 

'S § 

V o 


|P 

8 8 
% 8 

O rj 

rn y 

&8 
W -H 
> „ 
1> ’O 

6 13 

=*-,8 
!2 c 

—i 3 

1! 

a o 

^ Kj 

8 ® 
r-H <*> 

_ T) 

£ s 

S o 
S y 


3 § 


s « i 

3 8 ffi 


C J-j 

.2 3 

§ 

o $ ° 
° £ L> 


S i f < s | 

do 75 ig O a> C 

a J ^ ,2 s & 


a g- 
z 


o e S 
co § cu 

111 

'i*! 

Oh O 


C 

13 § 
.2 c 
g i 
§ X> 
j 3 3 
o <« 


SSJ 

M u *-h 

3 j3 O 
® c S 

if .2 g 

43 .ts § 

Q* <*> 

p o 
S 05 

SS U 

« 8 | 
55 T3 ^ 




o § 

£ q 

g 

ri 

§ 



60 

.9 

M 

2 n 
2 2 

H i 

« g 

e 2 

o o 
-D J3 
•h a 
C? 3 

< 3 


O 

<=> £ 
<T> , 

>9 

0 & 
z 






. £ 

I O 3 
|U 2 

< ”S 

^ « 13 

< g U 
Z q 

Pi 


W> 

.5 >> 

Cj J_! 1— < 

« S *r 


g s 3 I S 

£ 1 o B (2 

S o Zi £ -S S3 

5 * 13 fe E n 

£ £ -3 H 1 33 

^ c 8 13 9^ 

< 3 J3 B *9 

2 3 S3 

1 Q < 

< 






























■s e 

3 £S 


* c 

«« 3 

«« fi 

J 2 

J S 

J 2 

UJ M 

W SP 

W to 

S •§ 

s •§ 

£ •§ 

Oh -g 

Q. J-2 

HH (y> 

Oh g 


^ > c, 
< > < 
0^0 




(U f o 

o e 


| ! <S 

^ CO o 5 
*zj 

H SI 


5 so 




5 -H c 

lit 














































Table 3. Aerosol and Surface Property Constraints for Key Multi-Platform Cases 
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Table 4. Chem-130 Analyses Near Satellite Overpass Times f 
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Table 5. Representative Component Aerosol Models* 
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Table 6. Layer Optical Model Component Fraction AOT(672) for Key Multi-Platform Cases 



Aerosol component optical models are described in Table 5. 
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ACE Asia: Orbit 6884, Blocks 61-68 
April 04, 2001 

MISR Level 1 B2 RGB AN (nadir) 

(37.7N, 130.7E) (37.3N, 135.0E) 



(27.8N, 128.3E) (27.5N, 132. IE) 

Figure la 


ACE Asia: Orbit 7015, Blocks 62-65 
April 13, 2001 

MISR Level 1B2 ELLIPSOID RGB AN (nadir) 


(36.5N, 131.9E) (36. IN, 136. IE) 







(31.5N, 130.6E) 
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(31. IN, 134.6E) 


Figure lb 



ACE Asia: Orbit 7059, Blocks 64-65 
April 16, 2001 
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(31 5N, 122.9E) (31. IN, 126.8E) 


ACE Asia: Orbit 7219, Blocks 63-68 
April 27, 2001 

MISR Level 1B2 ELLIPSOID RGB AN (nadir) 


(3S.2N, 128.4E) 


(34.8N, 132.5E) 





O <0 T " 




(32.8N, 123.1 E) (32.4N, 127.2E) 
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